Ground magnetic field perturbations recorded by the CANOPUS magnetometer network in the 7 to 13 MLT sector are used to examine how reconfigurations of the dayside polar ionospheric How take place in response to north-south changes of the IMF. During the 6-hour interval in question IMF Bz oscillates between_+7 nT with about a 1-hour period. Corresponding variations in the ground magnetic disturbance are observed which we infer are due to changes in ionospheric flow. Cross correlation of the data obtained from two ground stations at 73.5 ø magnetic latitude, but separated by ~ 2 hours in MLT, shows that changes in the How are initiated in the prenoon sector (~10 MLT) and then spread outward toward dawn and dusk with a phase speed of ~ 5 km s '1 over the longitude range ~8 to 12 MLT, slowing to ~2 km s 'l outside this range. Cross correlating the data from these ground stations with IMP 8 IMF Bz records produces a MLT variation in the ground response delay relative to the IMF which is compatible with these deduced phase speeds. We interpret these observations in terms of the ionospheric response to the onset, expansion and decay of magnetic reconnection at the dayside magnetopause.
INTRODUCTION
Many observations over the past 25 years demonstrate that the plasma flow in the Earth' s high-latitude (polar) ionosphere is driven by coupling between magnetic field lines in the outer magnetosphere and the solar wind. The nature of this coupling, and the ionospheric plasma flows which result, depends strongly on the direction and strength of the interplanetary magnetic field (IMF) [Cowley, 1983; Reiff and Luhmann, 1986; Lockwood and Freeman, 1989] . When the IMF z component is either negative or near zero, the flow is of a twin cell form, with antisunward flow over the polar cap and return sunward flow at lower latitudes in the auroral zones [e.g. Heppner and Maynard, 1987] . Both the spatial extent of these flow cells and the associated flux transport within them increase as IMF Bz becomes more negative [Heppner, 1972 [Heppner, , 1973 [Vorobjev et aL, 1976; Horwitz andAkasofu, 1977; Meng, 1975,1984] . This behavior indicates that, as suggested first by Dungey [1961] , magnetic reconnection at the dayside magnetopause between the IMF and closed terrestrial flux tubes is the primary coupling mechanism producing polar ionospheric plasma flows. Direct [Dungey, 1963; Russell, 1972] ; indeed, direct experimental evidence for reconnection at the tail lobe magnetopause has now begun to emerge [Gosling et al., 1991] . In the case of both "normal" and "reverse" flow cells, dawn-dusk asymmetries also occur in the flow. These are directly related to the sense of the IMF By component [Heppner, 1972; McDiarmid et al., 1978b; Heppner and Maynard, 1987] , and result from the dawn-dusk forces exerted on newly opened flux tubes by this component [Jorgensen et al., 1972; Atkinson, 1972; Cowley, 1981] (see also Cowley et al. [ 1991] and the references therein).
Given the strong response of the dayside polar ionospheric flows to the IMF vector outlined above, and the rapid time variability (periods as short as a few minutes or less) often present in the IMF, questions immediately arise concerning the time scale and the nature of polar ionospheric plasma flow reconfigurations following changes in the IMF. Following the early discussion by Russell [ 1972] Following a burst of re, connection at the magnetopause or in the central magnetotail, one would expect a twin-vortical plasma flow system to be excited in the two conjugate ionospheres after the appropriate Alfv•n wave propagation delay along the field lines. Initially these plasma vortices will be localized near the conjugate reconnection sites but will then expand outwards to fill the whole polar caps Cowley and Lockwood, 1992] . The speed at which the flow pattern expands and evolves will be determined by a number of factors. These include the time scale for flux tubes to evolve following reconnection (for example, in moving from the dayside to the tail after subsolar reconnection), the expansion of the reconnection X line over the magnetopause following a switch in the sense of the IMF, or across the magnetotail following the onset of a substorm, and the finite speed at which information propagates in the magnetosphere-ionosphere system following the change in magnetospheric boundary conditions. The time scale associated with each of these processes may be simply estimated as about 10 min, this corresponding to characteristic speeds of a few 100 km s -1 and to characteristic spatial scales of a 
